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(54) METHOD AND DEVICE FOR SUPPLYING GAS TO CVD CHAMBER 

(57)Abstract: 

PURPOSE: To evenly coat a fire-resistant metal on an 
N-type and a P-type silicon regions by coating the fire- ^ . 

resistant metal on the surface of silicon by chemical £ 
vapor-deposition(CVD) system in which heating is made £ 
by radiation, 

CONSTITUTION: Before N-type and P-type regions 2 
and 3 reach a temperature about 100° C, optically 
opaque fire-resistant metal films 90 and 120 (thickness: 
100-1 50&angst;) are coated on the N-type and P-type 
silicon regions 2 and 3 by CVD method. With opaque 
fire-resistance metal films 90 and 120 thus formed, the 
radiation coefficient of the N-type and P-type regions 2 
and 3, even at high processing temperature, is provided 
by radiation coefficient of the fire-resistant metals 90 
and 120. Thus, the fire-resistant metals 90 and 120 are 
coated on both the N~type and P-type silicon regions 2 
and 3 at approximately an equal coating speed. Thus, on 
both the exposed N-type and P-type silicon regions 2 
and 3, the fire-resistant metals 90 and 120 are evenly 
coated. 
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-f KKtt. 7;i/3^9AM^fc^5A*V7£LTtl1iB 
U 7^3n-?A*s->'Jn>te|6jttTM-rs©&|»± 
L. 7;i'3->>At->'ij3>t©|W»cffiHSii*Pl 1 -5ffi 

Ht=, z<D^isMm\zM, 7;v3- 

^A*S5*K^tt*TS^fc. ©life. WAffl, 2 0 

0 *>^x f- z\ £#-e#.s. 

[0 0 0 9] hKbfciS^v'J^-f HKS®«r«.3& 

(CVD) G7yfc9>{f*?->WFG ZBOts 

->At->yn>i©|flK^l,fc«©ic, CVD^Dir 

MffiJSi»tWF6 #X£Rj£T5i:£fc:i&5„ 

te, •>xA©*Mt»TS^>i/X-r>©^*f3i^ffi 

[0 0 1 03 i'^i'XfVS^i/wSffil^/ty^iJ 
Vi'TaciKiK), ?*>M©»fi©SMat:7 

[0 0 11] (1) C©.fc5&&I&tii&Vij^tfteScfc 

(2) £©±5&i«ttgg£@5ffi;Wffi^££!i# 
®£L.TH£. 

C3) ca>±5&ftiMi. »(St-5fc»fc*^3^KS 
(4) ^■^^n&Wfmwtj5iaT*si5'iA©fs*si±K 

50 »/hSH. 



—217— 



(5) XAy*y>ifJH©gHSK, gmnxh&mm 
[0 0 12] SKIT, iSaMtB*#5CVDyn-feX 

[0 0 13] *|SfttfSg4, 7 9 4, 0 1 9^BJ«te 
tt, &ffi©@W&ff-5CVD?Y>A£ffltJ;fc5'> : >/x 

mmtohm-wp-um. o o o^^xhn-A m 

®^StefeT2 5^>i/X r-D-A/fl-©£#££fc31 
I"*:: i*SiB**trri<>«. (D5A3, S31-33 

ff) 

[0 0 14] c©*a#nptej;n{i. i-ya^tM 

fc5'>^'7 l >*tt*ft-«fcJ&iC3 0 0° CgMOiBJ? 
T, Sfc-sT £©#&«, 5sV^>±.\zU9>irx.<ry* 

[ooi5] ua>u&at&, z:©ssfcJ:n«, j&3, 

0 0 0*>#*hn-A48ASJS^Ci5f*£Bft1t» 

s. 

[0 0 1 6 J ^WlOffifiCffiBB^^fc&HffXi 
»6* 6 E i fc J: * ttftBttiWET £ v» 5 MH m&t 

i*wfcfflv>T^i/\fc*n-Tiaa«a«w*ffv>. ^x 

Nif&tfP^vij 3 
T5fWc&E©tfcta!&teHat£!;&„ Jffli^TO 
5n.5t8£-K:», NIXtCPS->U3 

>«i«©R^^i.T^»ft(8a«ffij»*®jsbi3 1 

Tfii, AB-f^-n^hBI (inter conn 
ec t) &3aWK«t«1-S^tASB^i^S„ 
[0 0 17] 

SJigjafcg^ #3&fH©jfe&g««, *ffl[ElJS©©ig}: 
un>4:©iw©7tuy«eaitt»Kwv»itaEftiboT* 

b^fc®«UfcN&tfP^->yn>i£^©jifo 

[00 1 8] 

[Wg£Mft1--5fc»©#&] *56^Ml. T-f?niv 

i»hn=^xig»*i!Sfti-5Kfcfflvi6nns->'j3> s? 



) f£Bl¥4-2 2 6 0 2 9 

JO 

[0 0 19] Jti£Lfc,fc5ft:ffi*©ITO£|a3iT-5fc© 
0ffllMSn-5ft«« (CVD) ^XxAAi, 

•>A^Ki©[WtenU7BS (ba r r I e r I aye 
r) £^1-£fc©fc9xAte&UTfrfcn*ttigj&li 
i£ffl©#X OVF6 ) tSSfi©gfflt©[H3©Mf£Sir 

'J n >««!W»Wt»ttfc©K v »5«W*St5 
SJiS«©ies*«f?S1-5&©te, Ng&tfp 

ioo" cciaasfcji-rsfifc N8!K.tfpg5'<j=i> 

®^tr^UT^*«i;7F®Bj!i»^^R©M (*fc<fc 
1 0 0-5 0 0*>WhD-A) SJfcTKirfa. 1 
0 0" C*«ASiNfflfttfPS«*©*»*«t**< 

«©Mf$tf»*&JR©feWfc£04;iL&ft. ftsT 
NS!X^Pffl->iJa>*«©iW*i^bT«Eta^L.vi« 

[0 0 2 1] HK, 2 o 0 ~ 3 o 

0" Cg«©iSV>ilS«fffiffifcK-T. mikAmtiZ (WF 
6 ) &5S5E1-Sfc©CVD?+>A|*lfc^ASn5S 1 
H4 fc£©a7cttffX©fi*]i*ffl£:ifefcif}*3tt, 
Stitfifc^RoSSmu 5W»tt©3B7cS*teJ; 

o*»*«©iaffi*i±#i-5©fc#an, m>x&mow 

/Bi*1g&»7Ctt#X©g£i87;Stf;5. 
[0 0 2 2] *5!M©flF3g^te«f!I^T, ->>Jt)"-r hVt 

'j7K*»«i-*fc©icfflne,n^yD-fexfi (i) 
^ffl^ft-rsiBst, (2) RttansttMjn^ 

«^6^^W&^*1--5fc©fcr>xA©Sffi*tS^t1- 

b *-© ssfi^iE^ iww-rs fc© fc» ©#* 5 

(5) 2 0-3 0° ca«©8Etagi&TKfcT, S"Jn 

©sa£-t-©±te«fiE*ns^nu 7$i£©iwte3tt 

~>Un>©^®fc=pt|6ga 
»J"c*H*K*»|je-}-5aS£, (6) i/U3>««6© 

ffitig^ loo- cunrt«ttic ^nnsxsc 



-218- 



\ZM<k&m&&tSi% % >PtS.<t%\ 0 0-5 0 0*># 
fcffit>5t«efe-3T»fiM-a-e< % CHAOS**** 

fcis^itsiiet. (7) jgjBffltjEg^, jt^an 

SrrSSHt, (8) ^xAfeftBBO' CfiUoMt 

aisic^y^ K***a*aaat, < 9 > ^a 

& C V v >;W £ BfflTlifc 9r A* SSPfS ®@ 

[0 0 2 3] ±BU&*3Mg«>«HB3*««fc*Ttt. jgj 
S (7) fcKxs i H4 ftfJ'ya^ojBStt^x 

«*. wf6 ftSfflUjfc&HsRirxfeajerajtAfc^^ 

oTW**H»at->y=r>*tiaa (8) te^T^Man x 
fi*e. ^ua>©awiWB£*«a*ia:tt. 

[0 0 2 4] *»IJ©ftftffag)f0|&ftT«, ±EEb 
ft*VS*»*JJEROCNffla»P y 3 >««fc»W5 

WHUe««Mrr«2:u*mfcin*.T. cvd 

^>Art©^&©^gl$|BJ£«4> 

ftfll*.TH*. 

[0 0 2 5] *SBOTfc«^<*i S g<D*6*J I WK, wjfc 

SNF3 £f$*f-*SlSSic:|!5!LT, CVDft>/ti* 
#•16 5° C^±©fflKteMU fflSfeSICVDCg® 
teSWLfcHJ: 5 te-TS CVDff >/t©flMHfc«8S 

[0 0 2 6] -tEb&WSJttfioaaJBBWfcjitiH 
[0 02 7] 

=i > t o n ssfS-ra a »gsm 

[oo2 8] ftr, .t<ttsnfttt*©a*i!:aw<# 



*5ffl¥4 - 2 2 6 0 2 9 

fl:3"j3>to«lo«»ttoR*i»rtan. ftfti©#& 

»SWts>U3>©SJBJ:fc)|friM- 4> @tflb£->yn 
>««*®^-tafci*©^t, ^8^4, 54 6 

3 7o^M«#R;|Bf|atiTv>s. 
fifeS. 

tea* >j a >««±Kny TKtasjBfc^-j-a^jg 
wvffmmmmizmzmKD^y^izteT^ mm 

»2©Xif^tefcm CHA£. 5 ffl!©7 
S"ffc7 l«©7y«:***t, sgff©* 

fcte, ^©xy-y^@Bs-ra=iifeT^a. ccxt- 
y^^Ji-ra&efc, *offl©a<asnfc¥s&jB 

*». -©±5*A^->f[;anfc^bti©jpa?5T ttW 
**v>cfc*s. ^n6©»a^>i-ajt^TO b 

Wag&T-a&a. 

[ 0 0 3 1 3 ^oaj^ggiaeffli©^ 
Ste±D?ieanfcsia->un>Bii(c^-ra»^t, « 

>^»*V»KW©ft©»»©*i*feffl»T|Bl*afta 

£©NF3 ly^^WtfflHTffbfta^n-fexfcJ: 

ftft S'U 3 >©^fi«itK^a«^^±bfc^ 
©3'y3>©aEBiji*«aRtei»*an*. ->'jn>©!g 
a«a©ffi«5Kfs-ra©!i, »j«cARw^y3>oa 
Htftic. fijffa^^&fjubA^^tit^asb^a 

[0 0 3 2] ^'j^Bglftfijloigfts^j 

fc*fc~>»;n>*x y ^>^t-aftbD(t, j,ijn>jH 
T*fffisia**j:5taigj»MUftffn. 
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o° coiacftTi o~6 o»raff5io*yrsL.w. 

HI ft, ^«Hl~3ffl/Ti»7oIOxAeSI,T 

854, 7 9 6, 5 6 2-%D!«|#fcia«(*tlT^-5J:5& 

+ >A©g¥ffflfc^vrcti&f2T£, 
10 0 3 3] A (4) , Saafe^5fcfe(0jJx9'f> 

g>A-y. 

4. S«lS©7Jx©«!g&li|#-rsfcs&fc, SI4oxx 

[0 0 3 4] H6», ^««m5CVDi-^fA 
KfflV>&nS5tf^©«j)&7^J^Rtflffl(W[:*v F"7— 

<£t>99. 9 9 9*©iSWttflEt^rT*S ! H4 . H 
,2 , Ar&rttVF6 &£#Sft.5?''U-feX7JX#» 0^ 
*nfc*V F-7-!?5©A?J#-h6, 7, 8Rtf9fc 

man*. cvD?r>niy?>y#xsF6 rtje 

NF3 it, W^tlAW-MO, 1 lfc«»3h 

[0 0 3 5] JfeT, CiAny hwMMWorao, £ 
i^XT^iWS 4B$WKJ:©^MteMoTffiffl$ 

71 2-1 5, 2 2, 2 4. 2 6. 2 7, 4 0. 4 1, 
4 7&tf48tt, £TH C&ft, 7atX^5-f>2 

5, 3 0, 46&Xf5 I#»r2ft5„ ly^^tfX 

1 7, 3 4, 3 8Mu:fcN2 W?3 2 

S^/'?-?i?7-<JV (backfill) A;l,:?5 

5, 5 efceacsnsa:, a? ? 7 Mars 

*^«&*1t#X§#l|RT5fcfcfcJfiVs5tt&©-l!, « 

^SAT5©&teJtT5 i5 t7-d-fex^X5-f >£N 
2 fcJcDJDff.T*fc#fc|»#>tl3 a W718- 
2 1R#2 3tt, N2 *JS 1H4 #X5-f > 2 5 £ft]JE 
U#5J:5fcBB*tl*. AMP:/ 2 8&tf2 9», N2 fc 

[0 0 3 6] W73 lRtf4 2~4 5«, N2 teiQ 



(8) W4-2 2 6 0 2 9 
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Ar#XeK>4 6£JnffiT5^fc|Ha>nS. AW 

4 0}4, N2 fc±0WF6 #X5K >5 1 SJJD 

[0 0 3 7] ^X5-f>5 2, 5 3RtX54B, CVD 

[0 0 3 8] S^5-f>S7&IJtS 8fcfeBSSn&»2 
->X? A«, E OX ? > FA-f tE— F'ffc, #5 1 'J v F 

i<? ;i'/fl-ofU^T ! a«o^fx5^>*SN2 sssvictj. 

«4 0-?X:?D-n>FD"-5 (MFC) 7 6, 7 7, 
8 0RI/8 1tt. 0*©STECn-^W->3>^S 
TUffiSnrViS S T EC*7*3 400SL-SP-U 
CMTJ^MFC <ffi,ft«) ^©A^AX^-fX - ©*. 

©*>Sfc5. MftcssnfcAji^tt, *;~rnyp 
IBtofcOtSoT, M^tfB^O^F-Wn-^W 
->3>*>6TttRK*tlTVi5* F^t^t^HvIV I LM0 

obb csja«) 

[0039] ^iA;4scvDft>;wc;iW£tt 

a? S 1H4 7JX5-r>2 5ROtH2 #X5-f >3 0 SA- 
^fSm4 0X-=r^7 f !£IIJ6^S&J6k, AJK719, 
2 0&tf2 8*?, #X7-f >2 55:1X3 0-NCDN2 Oft 

3, 2 2RU2 6&Mfttl* S f H4 RtfH2 #X3', 
5W>2 5&tf3 0R^£5-f >5 7&^UTW15 

ttjjfltr^si^fctes. s i H4 RUm mmmn, 

Jta^-f >2 7 fc&ja3tt&@a**ftfcV>#>7fc.fct> 
#5n5JE*&^FC7 6Rtf7 7©M£teJ;>3ifc£ 
Sft*. KKli A-^Xxy^fcJWs^T©* 

fc*L<L, #X5^>5 2fcfotfT#X££A-rsi$ 
ICX'n-feXTJXca-'i— ^*t^L,^Hj;5l^o 
[0 0 4 0] Ar^X7-f>4 6&t*WF6 #X7-f> 

5 1*A— S?T£fc»feU AJV74 2, 4 4ft[f4 9 

#X7-f>4 6;S.t/5 1^©N2 ©flMftfeffifrfS 

[0 0 4 1] W:, »714, 15, 4 0^4 7*5 
M*n, Ar&tfWF6 #X#, 5-f >4 6 &.tf5 IR 
Xf&S.J'l >5 8£ffins^i*iT#.5cfc5ft5 = Ar 
40 &tfWF6 OjSEgtt, S^7'f>5 8fcffi^$n&ia^ 
3n&Vi#>7fcJ:0#Stt5ffi#&tfMFC8 O&tf 

ic^a<tt.7«>ifflsisfi*ti4. 

[0 0 4 2] MZ, 7DtX?JXB, R^7^>5 7S 
1^5 8, 7D-feX7/X7-1'>2 5. 3 0, 4 6&tf5 
1, CVDJJ^7-f >5 2&1/54, »M>52» 
^5 4kS^nfcA;U7-2 3, 2 4, 2 7, 2 9, 4 
5» 1, 4 3, 4 8mt5 0£fflm-&Z.il£t) > CVD*? 



( 
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h 6 if, feiSASns S i H4 AA|- h 7 *> 

5®AStl-SH2 ^a«A*Jj?-h8*»S«ASns 
A r Wti^Kfc^S^tf^-y ^rA (N a n o 

c l>em:ffi«) 7 -OVt? 6 1 KZf6 2 Sz& O-tft-P 

timmzn, ec> «#®:a©£7L®©#x7-<';v*7 

mi -Gas. Inc. MJg^nT^a. Aril 
t707Saes -Purifier (ftftfe) 74 & 

F3 a, ^n-¥ ; n«£5tE^S©#7LK©7^;v : J'7 4s.y: 

7 5!CJ;l3fflja$ns„ 5-T>2 5, 3 0, 3 5. 3 
9. 4 6fttf 5 lfofcttS ^7D-3 
>r-n~7 (MFG) 7 6-8 lfcifjftjfjsn, *io 

[oo4 3] 0«snan«i^-fe>'ihotsS7-f>5 7 

2 5° C©fijg£t>oT®3 7i#ffl^-£2n#*5'f 

>fo*^dJ!**sn5, @6te*sn5«fc-5fc> * 

8 7 7WtSnTU5. 07t;S$n4,t5fc, 

8 8 SB 8 9 ©ffi^WWtCg^S 

2WF6 +35 i^2W+3S i F4 
[0 0 4 83 Sl^5>a»Sn5±5fC, WF6 ©7y 
VECTO. »«tt«>jK«£j««r (S I F4 ) £L,T»S 

SBTtJ*T. S i^iftW"F4 £©£&#, Sfrjv-U 

UPL&tfS, Z0>9>ifZT>mm*> S3 

Hjj-'jn^tiascs^u. fox, ^©^fc®(ijc$n 

£ A* U 7H±: ->'J 3 >&g £ offl©^^ £ 

te»U «Mas i02 «e®M4^©->ija>oSi5ic 
© ?«ifefeR £iS«fHJ tcffi^ S «s ft * ©ffl« 1 1 x 

s 102 a. gi&Tfc»TWF6 £^n*§« 



) &HW4-2 2 6 0 2 9 
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[0 044] l^o?;i;»53i;(!)^iA^i$ftt5 

X7-f>2 5, 3 0. 4 6Rtf5 l|*g©£T©#X£3£ 

*>«**JB<tt*»iE*a;HJ;5KLT:HS„ HhiJ, ;t 
JV7"22, 2 4. 2 6. 2 7. 4 0. 4 1, 47&#4 
8£BfUWV7"2 3. 2 9, 4 3Rat5 0SMS, #X 
5<>25, 3 0. 4 6arJ5 US55-f>5 7 Stf 

5 8 fc&srrs £ £fc J: Di&ssfts. 
[0045] HTfci¥L<KegT5±5a«jg|s*'r& 
a&fC, S iH4 . H2 , Ar, WF6 left* 

t<> 0 4 6] A (5) . MA&M%gflXKJ;aiari-> 

'jn>M©gaa. 

ffi5©XffP't»m H2fc«Sn5J;5teWA^ 

rtir&Asn, S7£tt^x*t?Y>ni*jtttA*nsfla 

K, «0^.«3O B C£tT©SiaK&T, &m->'j3>ffi 

SitiWSi. ZOmftXIryyiZikT. WF6 «. 
I5ffl->'j3>fc<ti3ji5c*n. Sffi>- l j3>^2Ryt 

[0 0 4 7] 

(SCI) 

1 02 ^4±tciiS£^a^*nat^ 

[0 0 4 9] **«Wfc«T. i»5^^B, CVD 
^>A*fite3SASnSH2 , ArRtfWF6 ©ssn£ 
(WWr-5fc«6K|g6KSSnfe7 - n-fe7.^7.A^7 , 4 1 

*&K«S^ttfc«#-r5&afC\ *|6ffi^t;^Tffl 
V> 5n5S*©7,x-y 7"©&si©7°n-k7,/'!7;<--:$' £ 

SSAIC^.Cf^. 
[0 0 5 0] 



—221— 



(80 (XI) (ntorr) (torr) < tC o 

! <«(S3(C1C) 80 0,5 0 

S MCSICC} 811 O.j 2.{ 

4S 2S( ad D.S S!.6 



[0 0 5 1] Sl#><=>a®i£tiS<fc5fc, Z.VT.TVf 
tt, »7»W, 4. 0 s ccm WW1)51» 

Omto r r<£CVD?*>AI£*T«*TgJ§3n 

•TSJtftte. /t^a7M<cttJ:D, H2 ty+ 
WlrtllliSltfTl 5 0 s c cm©«Effi£t>oT£A?- 
5. H2 t©J:5&ga(cRTttffi7cffi#X£LT 

;V^4 l*BB<^tte t fcO'>S©Ar^Xfe5 s ccm 
©SSSSt^T^+^rtfcffiAaftS. ArWft, 

[0 0 5 2] las *^*fiOTfc«Tfflnsn&3«fi$ 

tlftVa r 1 1 0 lCVDi'XfA (iSffl 

*) ?>?*?>rtm*?frrwmm-?$,%. v a r i an 

^5 0 1 OCVD^XxAfc-^Ttt, *HffWS 

4, 7 9 6, 5 6 2mmmmmnrz\,\ 

[0 0 5 3] M8l;»T, CfxAltt, O^Af7>~f 
7-fe>yiJ 1 0 OteiO. TSm-tyZ 1 0 2£H£S 
ftTfeO, tOffflftEJ&^WU 0 4fc**l*|LTH 

5. WF6 fc »#X&A'J> 

1 0 8tt. *©M#®™$&&tttfi^]it£^L-T#X 

02 3S«2 4tOHTifcSl / <|iBM5. #X 



n&lr>AP#-h£:rt-bT>J>if 1 0 8fc|ajtfTi$A£ 
[0 0 5 4] H5!;S^n*J:5fc, Ar#Xt)#*5 

tt. 'j>^i0 8t^©fe^5;so, Het^an 
30 mM>5 2i:S!S!sn, s i H4 ^eesSTctt^ 

xstXH2 sfr>m 0 4t*3fcaA-r«„ n^yv 

99 1 0 5tt, #X*tKffS:P + >A*l o 4l^iC^A^tl 

sffirK. »xi^?r>rti o 6fcifi]tfcaA3n53!f 
vixtt, *a#gf^4, 7 9 6, h % z^wmm^m. 

HA2F#-h*>S, afflB^ivn 1 4fc|ft|»TAr# 
X^aASnsctCJ;*), 0. 5torr©)EEA££ 

— fl-ft Il?t>/ti i4t*aK&»jsn, ssfls?^ 

A*l 1 4 Stunts. SfE^Vm 0 41*1©^ 
ntx»xiWI?t>Ai 14rtR:gAU ->yn> 

•?xAi©ffifflt^t«±flS£fffcaviiEij, mm^f 



19 



(II) 



JO 0 5 6] S*f t >;il0 4ftffl^it Vx.M 
n. >A' 1 0 4 Wcijgffe^jgfc,;,,^ 0 , y 

^iYff*' oaaa±ofl« 

CO 0 5 9] «9lc«sn*J;3R:, Nffl£VP$N>n 
Ml 2 0. 9 0 flOO~S0 0*>^h D ~A) 

™S. WP6*»*^^ iL , Tffl ^ i{ „ 

r0 0 6 6] 2WF6+3 SiH4^2W +3SJ F4 + 6H2 

2WP 6+ 4. .SIH4-0. 4W5 SI3+3Si F4 +8 . 4H2 
(33) 



W¥4-2 2 6 0 2 9 

20 

* !2i-!i t: " 1J 3 4 te * 

»iB Wci tT SS ^6X f ,^ WP 

CO 0 6 2] B8t»S toWD ^ mw 
CO 0 6 ,83 «lt«*tl*:|RtWMt»m 
fe»«*l«4**fti>.j 3> (s iH4 , g 

afZ5S * te ****l*«Kft»*mfcg,T, 2 3 0-4 
[0 0 65] 



(St 2) 



'0 0 6 91 *7 ^,- y 7 - / 

*T** Ci * 6 , waSif* 6 ***. wis 



(12) 



^4-2 2 6 02 9 



-224- 



f 0 0 7 1] |§7 -v - 
[0 0 7 6J a (8) * 



(12) 
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to o 6 7] 3;2&tfSUfc*3nfcig7cKJfctt. Ao> 

J:5tebTfftonS„ WF6 fct, ^6X5=-y^fcMTte 

4£*fc, 4f|S1*©7S"fbS''j3> (S 1 F4 ) ^J^JgK 

W3T5WF6 #X©#T£KfSU iUfcSVSttSS 
7&K#£fr'5. £©£-5K:LT, iC2a«iC3fcJ:i5w 
anSEfSS* WF6 iS 1H4 £©fW©ji7cKf£;£, 

tlS 5» > :?X^ >AK©^ft t A* 6 fc*-ffi©H£lS© 
ffi^iLTfrfctlS. WF6 *HHS 1H4 fit. £©£ 

4K:»i*ft3ffbfe^::i:frS, »»ft©-Kfte/<Jn> 
BtfcWL-TB, *>^X^>A%£5£»attft!^ 3£o 

[0 0 6 8] ^2 / ft«^3ICj:l97RSnSS7cftS^ 

ft#tWF6©fi©X. 5fg£&A.<E>£, i/U3>Hf* 

T, CVD?* >7WiK:8SA2tt5WF6 &tfS i H4 
©fitt. ws Ix ©BS£«E5ft-.&,fc5t::»:5£an5©A i 

*fSL-n. fflu, xBynnxn-^ji-^teflHrr*. 

BIOS, S IH4 MWF6 ©Jtsa-«r^b*«fc«^ 5ff 
©, 320-380" COS^fia&TfcftttatSEfcB© 
S i*tW©it©Mb^afcT^7 7T»5, 
[0 0 6 9] WTX^y^tftTMttElttt, CVD 
^t>nt«Sn5S i H4 3§JE;3x©fiA»> ssts 
«©«&£±#te#^«*T6&T».a. WF6 CD. ffi© 
It^P^^XT&^S 1 H4 £©)15GKfStt. JBJf&JE 

•T5©ic#vs. ftje$nfc^>'5'x5 i >©JBS**j:^r 

5. Jg(ttffi«©iaaiAt±#T5K:ffV>, S 1H4 ©MS 

.to. A*U7&©#*i^&tt©&T«i&* s »J*an5 
t^l^te. M^&JPSO&JgffiSA'igA-rs, hob*, ft 
!ifc©&T©ifl®£*m-r£fc»l::, *jStffi«©.flK!!i»* 

L;ftfci.fc5E&iiL&ttn«&&&U. Sfeft^t. ® 

{K$n5;tij7K©i&T«®A*ffSb<au#s;^i*.© 

[0 0 7 0] ^©J;5fc, S iH4 ©, S^yVA'n 



(WF4-2 2 6 0 2 9 

HiA*Ti*S<, L*5t, ffi*©feffifcj;n«, 
«fflME±fffc#ftW. S IH4 ©««£ffc«i;:«* 
3*3 Jitter. 6tt©feT«JS**H#b^% ~ iA* 
HWI3nTV»fc#ofc. 

[0071] m7X7-yy{zkr>mnmmwiiz 

132*5, s-2 0m^-%<D>-Un> (fiP^ l~4Si5 

■feXteiO. «l3 2ti. mi 2JI^%©->Un>^ 
ttA*. S i £Ji©S7c&IH®TSfcfefc:tt. ->'J:a>© 

[0 0 7 2] H8te»*n&CVD?*Wtte»T. @ 

efcjfrsnfcflxffcift*? h7-9*fflw. Hi;. Si 

0, STXf?7«!, ">xA©aJSfiffi^2 6 0* Ct 
5SAP**>5>^1 2 6^©SA©ttiJ& 

a* 4 5 »fca-3T»* te»*s*«*5fciwf an 

5. «*©**&«£*« fcJ8*att5lWK:. S 1H4 
*s. A;^2 4&IMffl1*3rtKJ;i3. 2. 6sccm 
©««SboT3 ; *>m0 4F»3fc&ASn5. 3St>© 
flXCffllffi&tfJEAH. Sl©7'P'bX/t5^-5'lS:S 

[0073] 2 6 0" c©iM5SBig**fc&nsi, e© 

fift** 1 0#>W*S8Sn (8 l ic^^ayn-tx/l5> 
.-S'SBBKIBD) , #X©SfESA*-£te&&n5. E© 
l*MrttiBiBb&« (*ltefefts7ti-teXA5;*-$'K 
£tt«E) . SiH4©»fi£2. 6sccmA>S2. 
8 s c cmfciSJAa*. JS?EttSje^J»K^tr»* i: 

tA>&, tt2rA*>j7K©a&±#?-#2 6 0° csau.. 

W*&IS©K*jS££8*a**. 

[0074] s i H4 v>mmm*.\i, oxa 

Xfc»T». ■>xA©affi©3?fiKTA'!8Ul>''J3>M 
T*5tteSnT^4. ^*x£Lh©->U3>BAiJ8fa 

SOASjfSUH. 

[0075] E©£3fc, -Wfni OOTBKS^T, 

SB£tt»F. GKtfHfcfjK #scs iH4 ©wsea 

fe, S*«fc3. 4sccml:mtt0. 2s cc 
to 0 7 6] A (8) . 5 1 ^ >A>5©- /q-tiX JX© 

«|f-S5'UU--f HftU. »®^©ffiin:&(ET2*3fc 

ftfc&ttattsiuxxyrAtfffena. sfc^xfy 
y©wte. a* u 7Bw©-> y n nfc»^c 

«EoTi©XT-i'^!Cf®bT, ->U3>S 
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IXfy^, 1 0-3 0mZM.iT®6 5 0-9 0 0 

eoo7 7] m\zmi*ny*-i?wtim.'m\~K 
>fi 2 smmisn. yu**33.xs i m , H2 . 

Ar, WF6 ©?-y ^^©ft***, 0 6!CS^nfc 

/t)K/&Kbs^tJ:9*fr*ft, s^?+>ni o 4 

RtfSHM?* >A* 1 1 4 fcfttfSffi^at 1 8 m t o r r 

[0 0 7 83 tt9 j»-*RjHttR J fc*T. H2 **3 0 

0 s ccm«M%iTttfv>/n0 4i;8A3 
ft, A r H5 0 s c cmfflHSt'jTf t>^l 0 4 

5 2Rt/t5 4at/S«?-V>m 0 4*6, 3SB-T3S 
t H4 &tfWF6 SfK^+>Al 0 4iC 

fettSE&a, SOOmtorr tcffifti? ftgffl3^ > 
/tlffi^tJ, 1. 0 t o r rK$83ft-5. A*?*-* 8c 
£W£m«&4 5#MH#Sft, *©ifc£<?x/\»-1-# 

[0 0 7 9] /^^-^ffiSTOKKRTB, 
fOES^* >A' 1 0 4RtmW5 1 V>A 1 1 4 WtSJEE 
***5D>fBKS-aTl 8mt o r r^TfcffiTSftS* 
Tfe#ffi3ft5. 

[0 0 8 0] &Hb®g«, Tn-te^/^-^afctt 
ffiiL(D^fcfft?ft. 5>^12 6tt, 
i?iAS87 0 0* CfcM&-r5£5fc&*Ki8*T5 
IgAwtM&fcSttS. E©|fflfcH2 i'l 5 0 s c c mffl 
SSfiifcfe-3TS^ + >m 0 4^«#&Sft, Artf 5 

s c cmf0l«lrttK)Sft>rtl 0 4Ktt»an 
5. JE«55 1 + >A1 0 4 fciWSffifctt, 8 0 m t o r 

1 iC&J#3ft, gW^I-VA'l 1 4©J£A**0. 5 t o 
r rfc^SftS. t©tfcSibX:ry7©|H]l~, H-Sh* 
ftit;tU7IR<o»**«»*0»10!«iR«ra. -<0« 

V PV 

S Q 

[0 0 8 6] fib. r =Sf @^fW (m 
S=#>7£J:0|!8i*3ft5#X©ifi« Wvh>V/ 

m 

■p^\ytf<n&± (torr) 

q=?+ >rttzmxztiz%zv>mm ( t o r r • >J 7 

[0 0 8 7] ffjjg^JSW'KT, CVDftWWS* 
>7fc£5-?=7:i— ;H«{3:, 5 0 t o r r • IJy 
/fWa±©a:^!?*>X£#LTV»5. 120mto 

r r ©^+ >ABE*R«4 9 U ? h^O^v >n«£ 



(13) &1SW4--2 2 6 0 2 9 
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Jitters ■&©-[»& 5, £©iim©ffi&e, & 
gbsaafcrmyT'Ri 3pg©s i ©Stefe#-r^ 0 

[0 0 8 1] C©±-5tLTS5~8S)Xfy^CJ:l5 

ny7I13 2B, H6, 5 0 0t>yxhD-~A«)l 

[0 0 8 2] A (9) . 'jiACftaiRtf^i/MOCV 

IC iSXfyyfcKT, iSIHbiaSK&S^T, ?x 
A&CVD^+>A*BIttHTm!c. SS©fiS*l 0 

0° c&Tfcftigiatis, tiwwxf'^tt, 

fflfflfiftfc*T?^ts::ifci:D*ff3fts. ftSifc 
flfit-T S&JbteJE^v >/•?©£* £ 8 0 0 m t o r r 
fcffiJSU ®W?V>A'©E*&1. 0 t o r rfc«SJf 
boo, *H 5#ffi:IoTH2 RtfA r S^-ft^ftS 
0 0 s c c mat/5 0 s c cm©SKfi£tjTrSffc?^ 
>A1 0 ■i\Z&AthZtW?%%, -efttSI^, H 

or. 

[0 0 8 3] A (1 0) . ISl^BgSgjg^. 
AW7«!WBlSE*ftfc&, 7;l/5=.^AM»ilg, *© 

^*©*teitJ:0ffbft. WJffSftfc/tUTRJi 

/ts/^tfe^n-fextiOKS&^ft*. n©J:3tebT 
»6ftfc«iS««iaBlcS*ftT*D. 516(57^- 
,70 ">Aftl& 1 3 6*V\''J 7I& 1 3 2 ±l;:*jtff3nTH%, 

[0 0 8 4] a (i i) . *<r>m>mL. 
v>. wa^wt*. ^©scfcioifrjsafts. 

* [0 0 8 5] 

9. 8X10-'#tft5. JEK, CVDft>nfid 
ASft5:/n-fex#Xfi!3>!5;<i:t>9 9, 9 9 9%©iSJE 
KS^LT*50, SK»^^©«(tfi}a, i-fl-ftWHtfeS: 
ftfi fcifi fc. * x A £ t fcfBStSft&SEftcDRSIHCJ* 
bT± 0. 2 s c cm©Hi5fflfS|Ka«$ftftWifa& 

avi„ it, wf6 sfev^ai»j^is5S©59x&Rfffrs 

SftS. 

[0088] ;ty7«t*-»jn>©«s«±Kjg^rsfc 



n-tT, IS 7, SWO-HT, Z%v-C9zm? s z t %t?# 5. 

[0 0 8 93 ^>^7.^>->'JtJ-^ ^©iiffi&Wffl^tt -Z0 
s^tev-'JtM" W£»$T£fc»©ffl4©4!l©;/ci-fe 

(l)VSLI Process Technolog 
les, ICVC' 8 9 (1 9 8 9f 10fll7BfE 
ff ) , (2) Robert S. BlewerKI;± 
* "Chemical Vapor Deposit I 
on of Interconnect Metals 
(Emphasizing Tungsten)"i 

mtzmam (i 9 8 8*fij!2 5BfgfT) . 

[0 0 9 03 B, f=7>Tv r-tt%7n-feX. 2Q 

•jyyTy hfc^o-txKjmj:, m'X&m*, aim 

*; 'J 3 t> < ffi^te©^^ 'J n 

ttB-r s -> -j =3 >mmz<mLm.ff)temmft?s« mm- 

•5. 30 
[0 0 9 13 75>^y hyn-tXOffi©ffli£tUT 

[0092] n$->fcznitVT.f\<omi\zM'K&m 
^-/yy^vvmf^mufu^\zmx\t. ~>'j 

7tH^fcbTfftoriS„ 3? l~4X7 1 i/^*fT$ -a? 

cjnsffisn. »2S>iaj{cSoTs i H4 sk^v/wc 

3SA*n, »W'>y3>3ttfS i02 £*fc«***ff 

n&S#fcWF6 £St7cW&5<fc5fc, S 102 ©Ifeffiic 
ffi*©S 1 H4 ©*IB^efeJ&^-5. 
[0 0 9 33 H12IJ, CVDfV>Al 04WICS 1 



7l 2 6*6©|fe9*SSl 5 0fciWW5'tfc± 
0 , £ x/M ©gffi ifc, 3»Vi S i H4 ©M 1 5 2 7« 

[0 0 9 4] a^OES&O^n-tXtfXS 1H4 &Lf 

H2 ©atfi», &i\zmizrt7*~-i'Wimt>mciz& 

0*^tlSt>©tl^flST?*Sc n©^F. WF6 S&WiA 
r £iiAL&U. 

[0095] ffexefy-^KteTtt, sfissbfeswraft 
&mmn t LTfrfcns ai 7 x ? y 7 1 e 8£&st sag 

tffrtofU WF6 &S i H4 titC. CVDfrWW 
KttAStt*. lffl^Ty7B> WS Ix KASfcS/VJ 

Sf^D-tXfc*fL/Tffl^e,n5S i H4 fc#TSWF6 
©Jfcfcfe^-TS. ft#©&?#^£?££*:*E> WF6 
\ZM?Z>S 1 H4 ©lt£ l«T£l>TV>§. rWfy 
7#S, HI 3t^SnTfe0, tSftgl 5 8*J>?xAl 

[0 0 9 6] *fSHiSWfcK-T», ELOafcgWiryTW 
Sl©/'?7;*'-*i8£WlgD~H£fflt>TfTbtU 
<4©S7ESf£;*i, £g£ft&r?'J7IB?i 5 srosififcrj* 
tt^SS^-hHS^fcffK iSTGfttfXS i H4 ©a 

x-y^teftTU, »3&fifiEA»j|fii 5 0 0 • ci:if»an 

So 

[0 0 9 7] Jg^SnfcM'J rBS«s»MI«W*S'5Kf* 

5. 

[0 0 9 8] nUT-HSl 5 8)JlS^Snfc^ 
9^fc«T, Strtabfc^7^7 l y7 p i:|BI^ gliCR- 

[0 0 9 9] «HC»W5^5^-^aa£ttJlBLt^ 
*^J£«SS^T, 6 5 0° C~9 0 0" CO©H©ffl 
STtCT*51 0-3 O0'm©jftMU7.7 L yyAsfffcn 
5. 

[0 1 0 03 ll©J;5lcUT«Sn&A'U7IRl 5 8 

gE^s. •e©ffi©x y ?>^g£Hj^Txy9 i >^s 
n. hi 4te»sns,j;^ fc^'JTKi 5 8*i^»«*s 
fcj*T©*®an^j;-5fc-rso ifes/ustcftT. zm 

A'JTHl 5 8*'f> : J'-3^i*hKtUTt,fflU5C: 
[0 1 0 1] H 1 5 fc*3*l5a;9M5AJfi*Utt-t© 

«©^sft©^Eii eo«^sn, mx-v-rsir* 

n&. Stt1*SESl 6 OxjtSjgsnfcAUTBtl 58S 
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xmm 2 &tf 3 3 y Z 

[0102] sfcanit^'jTKwiBffifci&srafca 

©fl&©#&i<t&jSfck U1M HRSjBKfitiK: 

1 0 3] C. »*gfi^U 3>H±K(f7l&S%j$f- 

afcftcBbg^n-fex. 

SKftftSSfT'D-tT;©^ 1 ~ 9 XT'? ^*VM±^7> 
fry hSS7atXOfl~7Xf?^t #«effi->U 

m (v i a) £»i£T3fc*£fflV>3E£;5i-?t?3„ 
[0 10 4] *5g8£S^<#ftfcA0?BJ*2nfcH7 

016EftT5xAlB, NSyfgS£2Rtf 

3>iU 7 0£-> i Jn>£xAi7S>s$ii8:Ta,. Itti 

17 211 Wi'A&ftVrmi 7 4 4«fct2-&3^*, # 
SS-> 'J n >K 1 7 0 ©8S«ffi«fc»ffl*1£5&afc, 
^Sfi->U3>1 7 OiKfgjSanS. 01 6fcftT, 

fB^Mtrr^i 7 4ti, ws ix ^clt?, r 

#X S 1 H4 ©ifctettUFt*. A 1 S i 

hami 7 «*», K7Bi nmmi*. *mami 7 
s 'j a >■ 1 7 o tomomftmmz&m 
i-sash. mi 7 2±.\zwmt\z>, 
[0 10 5] e7H§jgjs-ra^<, ^s->U3>« 
j:i=Bj»t4Bftaj)rra»te, siw«2xfy7i: 

o ^-ctfriE L fc© t N«©gffi£ *> -3 xA#m*§Hfc 

fe^T^XICS^RtfCVDy^A'SrA-SJ-rS,, 
[0 1 0 63 H7RS:!g(£1-aS*?Ma«^7o-tXiC 

*#5fcftte, S 1H4 SCVD^J-AlJgKffiATS 

<^6Xx-y7 , 5fr5©*s<8 ; »bVi < , E©I6, #fc!rfiv 

[0 10 7] j^«ft#7P-feX©;fc»©-t©«l©ftjB 
XOtSSMLXxv^li. Sl±©««t&»$:!Blt©IW 
££«{£© A* <J 7Bl&7gf£Ta C ifc^HTiiflKLft© 

■fex^msu:^x©«asr;«)i, sstsnatsw 
jfc^!S©Rff Slo^tttejfc £t&h$ na t> ©t® -3 x& 

K 75>fry h«^©fc»Ktt, ST S i H4 #J 

5 0o° coimrFfcKTiRzfWfflteEoT^Y^trt 
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fc^A^n. ^xA©siHteaf^s i H4 ussjiMs-r 

5„ t©^!4, El 2fc-3HTMnaL,fc©i|BI«TrS. 
a„ WF6 ft, S iH4 tSfefc, 01 3fc-3^TS8«5b 

fc©tiRi^teA*u7ii$^-ra«^A$na s hi 

3SV01 4iCO^TWiabfc©ilHS©gM&feo 

na. 

Lo l o a] D^MttMiMZlSMlXafcft© 

&£jBsrrafc«>fctt> 7;i-5='>£K^WxA©ii 
ft«3cffitj*is-ra©si6±-ra&ft©i/u a >sr--* 

$t»7n'3-«>AJfe»^«6-ra©i6fllf s LH. 

[oio9] tf7JSs^«ra@dgT> 7;var:^AS 

HiiCBikfePE^SKW^SSTa&ftfctt, ?£*© 

di^«a„ a^©«s*i|gi 7fc*anrv>a. hi i 

\ZtkTU> P*WtNStfi«2 'SttS'Ji/MW 

;fJ7!2 0 0i«j»LTV>a. AU7K2 0 0J:C 
tt, 7^S=A2 0 2iiWm&n, 35fc*©aWKttA 

*->tesft&«Kt;iR2 o 4*»jgriEanTV>a, 

tO 1 10] JEfc, J)C©J:5ft^nlrX*JSHlSna. 
p (i) . 9xAAW©WHMI;. 
Xrv71l:»T, 7;V3x£A&BS2 0 2_hfc:AU7 
K« Wt»tCtt#1-*ft:* fc, «»5£© R F X/Sy f 

fa. 

30 to 1 1 1] jfjs&jfiWKft-aa* - 6 o o*;h^kt 

>if£fro&. r©Xy?>i'X7 1 ^7'*?T5fc*©*F 

i&ssfc»v>TB> 02 ite«sna«j;5fc, xAy 
^iy^>^xx—>9>fc«^na'«as:i®*nfc 

Varl 3 11^x^5 1 0 1 CVD->XfA 
A^^Stafc. :«)Varian5 10 1CVDff> 
A*». 0Bfc:^TliSIEbT*JD, *&, 

4, 7 9 6, 5 6 2^wae#tia«snwa, 

[0 112] 02 1CJ*T, ?Y>A2 1 Oft, *>xA 
40 !KJg>'X?A2 1 4£fl-LTXA-2,*Iy?>:??Y> 

A2 1 2cssssanTv>5„ tassntusiUD-HD 

V f^v '?xAiKE|->X7 1 A2 14tft>n2 10K 
t^2 1 2|«temte>nT*l3, •>xAmiS->XxA2 1 

t>/f2 0 2©£EA©Jg»*g9-a^. CVDft>A 
2 1 5StfX/'(yi'Iyf>i'ft>n2 12tt, 06 
te-pHTM1BLfc:*fX#yi7X2 1 9*50^X5-f> 

2 1 §m$-i i b tcSit^nTv^a. 

[0 113] XA^3'Xy?>^9 1 ^>A2 1 2 t^X 
50 9-Y>2 1 B*^UT««esnfcAr#Xft, 5^X#s» 



(16) 
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y«> *^Wfcfetf5XA>.*X«,x>y;/D*Xfc 

[0 114] §jM:an&(Mffl5'XxA2 2 1*1, 

2 6 0, 2 6 2&!^2 6 4(:«J&i-5^ 

t>A2 12, ^xA*Ej£^^xA2 1 4 J» 
W2 1 9 0ffi*©ffiSSB£feiffl|-ra»®gfe5E«fc»T 
01 7fc7RSft«.fc-5fc, fi/* A-fe7l>NU 
-fWcKMSn. Atyl-hHti, 5rxA»)S5/*y 
A 2 1 4(*J«#-tev h?-ir>^l*3fcElSan5. -}xA 
JKgW.xA 2 1411 #UfcHF?g4, 7 9 6, 5 6 2 

[0 115] £xA«jgS'.XxA2 1 4(1, 
t»;hhV-f*Sa»TftHES, M*.tflX 1 0" 1 t 
o r r 0£J*3tt&XA 1 S'#Xyx>i'xV>A'2 1 2 
fcfafrT^xASWf SfcS&fc-TXt^t-- 3>7-A a? 

£ffl^TV>s. Ar#x^ffisnfc;*A>$'x?x> 

ifx*>A*2 1 2fct 7frS~$2±6J&2 0 2(D» 
5m^t«±ai:> y>5=9A2 0 2_h'\<B 

J5»*Sl>xA03Sia*6l8tS-r*J:5fc. 9xA©35 

»^f^t»T, WF6 &tfS iH4 "/D-feXtfT.^ 
S 102 0*ifit*WS4jST50Sri&±1-5&» 
t, S102 CDSffl*ffl^ftfa«6t%ftxTV^„ 
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[0 116] ffSI^JSMteteTlS, -58 0#/H-OA* 
'f77.fflE&EX4 0 0>7y l-©RFA<7--£fllHfcXA 
•^l!-?^^ 4 8. 5sccmiZ)Sfii6oTA 
r#X£ifog2ti\ S&T, Urator rfflEATfc 
ffi-T, *=i 6 otMHfrfcftS. trayf^T'^ffl 
£xA«tgS'J*xA2 1 4&tf7.Ay:$'Xyx 
>^x^>A"2 1 2»)E*^Sai x l o-< t o r r fc« 

S2->XfA2 1 4t©M«o-™Hnv^4@fJ#. -7~ 
h=lV- ^T-ASfflViT. £xa£xa>*xs>x> 

i^x-V^A^ 12*>e>lfcffiT. 
[0 117] SxA«3|->XxA2 14fcX/ty*X? 

?>m>;n i 2 troimron-Hny^^ue. 

*U ■)iA«S5'XTA2 14tCVDft>A2 1 0 
■?xA*CVDx-Y>A'2 1 Oftfegag-tS. *iAil 

cvDft>A'2 1 otcif^n, sxA^vyy-fe 

>7'J 1 0 Ofc-fctJE^x-r^ 1 0 2_hfC?9>7S 
nSi <08&tf#Hftf^4, 7 9 6, 5 6 2^-Wffl 
®£HK) . 'JiAlBI^f A2 1 4A»CVDf t>;l 
2 1 o*->6JKrran, ElTi;*-tJ:'5a*i&yo-tX# 

[0 118] ^xwrifclfrT, SxAftfllfMIiL&a 

[0119] 
[*2] 



-228- 



'* 5 / - 9 



fff) (TG) Catorr) (tor 

7 A.usat:) so s.s 



i s i H< wn 

(SCOI) (BCCIl) 



hm: BBSS 

[0 1 2 03 ''jiAW/^^XyfVi/atlfcf, 91 o 
2X^s/7©fflfHX^y:/#SJ?T£n. SfC&SStfX 
#3 0° CfiTFaaaTKftt. 3««lca^TCVD 

tettzn? mvx> i2^?7^ 

*t, 2OTfcSt)T, 4. 0scccmfflWF6, 15 
0 s c c m©H2 W6sscmAr SfflHT^Jfean 
5„ 08fcS3ti.5±5S;cvDft>^l:»T, £© 
Xx?:7©IH, E*ft>/U0«5 0mtorr«) 
ff^jS^b, JlflJ^v Wtl 1 4*t0. 5torr(OE 

mztffrtiz. * 

WF6 + 2 A 1->2A t F3 +W 
[0 12 3] 4 5 0 0 C©ffi®SSCKTB, 7;V5- 
•>i>SfilO;^->fc3tlfc«ftlStt. WF6 i&fcfc 

#7Jl/5=£A±fc»&sn5£KT©:*6K:$£V>. 

WF6 +3H2 ->W+6HF 

[0 12 5] S2©;i7^-^a£)£«l®C(;±ti^sn 
££5 ft, fxA©aiE^HHifl^fcST<£T5n. C 



'* Co i 2 i] d (a) . Bfflsnfcyfra-frA&ffii: 
T©»*&»ia©?lfiMft&a:/o-fex., 

Zfy^tftT, ?xA©SBf*U 2 08>RgS~m^T*3 

ISfc-3T, i!Hjfc&»rftffl#X#t, H2 SctfA r ££fc 

^*>Ar*iK&Asft<5. sm. wf6 a^t-s^A 

&«t©*E*f>U «T©5£5i^3ft5=fc5K:, IfcH 

[0122] 

&2 flt. 7JU5=-l7A^IK©*ffite^T, Ifi>C&SSS#X 
[0 12 4] 
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[0126] ^Ty^aoteT&fc^sn&^xAasH 

1 8fcS3nT*l3, K^R!«2 2 0^7;V5-^A 

[0 12 7] D (4) . gftflsflXS 1H4 ftfflWfett 

;^^-?ROTEK»TB. S I H4 
fc££A$tlSWlC^®Tfc»TSmVF6 , H2 RtfA M 
r^5»7&ro:I-3TCVDfi->;W;®AL. 
-tfflfcKS I H4 ^CVD?r>APaK«ASn«:^K: 

[0 1 2 8] S4^5»^K*T;i5^-5'F)»tfflVJ& 

n, o x a ©fiSE**»* k±»-t s s» k*& 5 a>MKs 
T3 i H4 ^cvD^r^/ifafcaxsns. a i m 

tt, StHT^SrSA&IBLtK. »Tii*:4i)Hft 

[0 12 9] SHX^f^fcRT. A7;*-?K£#;S8 
G~l**fflHSti. e>xA©ffij£#, 4S-fKtc2-pT*5 50 
5 0 0' Ct0iSffiK^tT»*tS»6n, E©S£fc 
5 0®ffi&ft-£tlZ>. £©Wfc, S 1H4 ©ttl&fi** 
2. Bsccm*iS3, 4sccmtWSn, 8Sfcjg 

tt**jn©i**s«&j**-*-«. fflfaL&±3 

KfSfcWiS&snss tH4 ©S*siB^-r«K:fettl& 

[0 13 0] SB4Xxy ^«»7a©»xA©«ffi*tl 310 
9 0KjRSnT*O. (WS ix ) K 2 2 2*1 

(W) P2 2 0J:t«^anTVi*. 
[0 13 1] P (5) . 

en, cvD?Y>/'<i*i©#x8 s $ffi3ii«fcfF<r*, ca 

SSEtfc-kO^x ASSETS. A^-iS'KStfSB 
Nfc»TfS. H8K»ft-55>7 F l 2 6 Cfl«&3ft5« 

[0 13 2] CVDft>/H 0 4©IE;Ws 0 Omt 
orrtftO.SMftWUUoffWl. Oto 
r riaS±5K, H2 RtfAtflXil'CVDf t>A 

XtfX^Wm^Sns. CVDft>/WB?fXW 

^tc^oBtsssn, ^iA(RawA2i4t, c 

VD5 L v>A2 1 6 tWOBWD-FDy^^BB**!*. 

#sfmsi4, 7 9 6, 5 6 2^mmm\zum^ntc(o 

tWl&tDWmZbiT. V-tfil^T-AfciO^x 

AScvDft>/nio*siwu 9xa«j£->x a? 



«RSIi'X5 t A2 1 4*&®Hi1-fc»fc, N2 AJ^xAffi? 
S^fA2 1 4f3tffiAL-, ->XfA2 1 4Cf)J££rai 

fcf>xARrXH-n-> hi*i©flS©'?xA£3*1-£;!j-fc 

y F-jWjtDmans. 

[0 13 3] mmLX^rvf\i, 9xAfc*H-5£T© 

[0134] ±ffiLfc^D-feXt±!J, lai'OVOj? 

[0 13 5] *tt, 0 2 0fc^na«t5fc, &#n©# 
SSfflHT. >?xA©SfflK:7JV3='?AjeK2 4S^ 

«9an&i»it^jia2 2 2*?r^s=>?A*i8 

2 0 2&tf2 2 4(Wf7K : &»j!£T«>» 
[0 13 6] E. 2o©&JS£g?IWI£tVlS4»BScT£ 

?>^TS^H*«feVi, fif^T, i)iAH, 02 lfczs 
S*l5<tafc> <?xA8ti£i'X.7 i A2 1 4S^TLTCV 
D^Y>A2 1 OftteEIBSnS. 
[0 13 7] ifcfc, S i H4 #2 6 S' C~S 0 0 s C 

omomummx, 2«>rafcs-3TcvD?Y> 
A2 1 oi*ifc«A$n, r^s^^AaotftffcftcaiB 

[oi3 8] *t, Bfa©/t'jrK««»i«sh**Tf. 

S 1H4 WF6 SftAtS. ^r*T©^9> 

dry h^^n-feXtt, 01 2Rtf01 Sfc^VvcftftE 
Lfc©£H*£T*%^, 7^Sn^A©»AASJtTOfi 

v^t*i6. sfctififfis o o° c£j&*.-rofc&&v>. 

[0 13 9] M*&KA*U7l&Wa©J3£fcttSf2n 

K7as©**vaan*. 

[0 14 0] Sfc. Kaffl^ftSfflViT^lAlSaiJ: 

K±W*ISIftR*»)«T«. ^©J:5lcLT#6nfc« 
j&H. 02 OCSSntbOtHSt-ffSS*!. SWftlt 
*&JK&IS2 2 0», il©^5>^7 hSiif^D-feX© 

[0 14 1] ^SeLfc^P-feX©«^i^tC, iSV^H 

tt©m«m« i o 5y»KTtr*fc©te. boss?* 

X»4>fc<4>£99. 9 9 935©«S^L. fig?ft# 
X©S!Ena« ±0. 2 s c cm©ffiHT»£ftfrM-ti 

[°i 42 3 f. j&tng^p-texRT^aa©^. 

SiES St© 0 x A*l±|3 L & Him*>©Sffi S ffl HTH 

snrc^. 08irK^t«>5^5 L Yyi' i o 2a£^e>ft 
acvD?Y>A'©as»©*aftett, n^n©£K»i 
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Mf&zti, »»x^ji'^*ff*b<ane«fc!ftiiiiu 

5ft;\*;l-^1 7, 3 7, 3 8*M<£ltfc±0, NF3 
©ftfrSCiftH, r©X-y?>^Xxv^B, CVDS 
NF3 W^y/Wott (S i 02 ) 

^ifcio. s i F4 7-^ mi<r>mm*.%<f!t . 

[0 14 3] ^O±5&«ffi*ff5tV^ISlgB£0jeT 
5fc&, NF3 !l,t09 1 ^>A*$X-yf 1 >y-ra[ffli;, * 

X?,^ NFS HJ B$|fl 



>;*©£* £*a 8 Orator rKTKIHIJtlOO, 
SJ&rF* >A©US£. i^«My d a xttfcctOiS® 

an*HA-^jpHa=» r>a2fSfflv>T» 6 5° c&. 

T{±, S 1F4 *©te©7yft»W?B1*T*oT, N 

[0 14 4] «TfcSVrS3Bu E8fc7R$n&CVD 
^^Tit^S&^CVD^^/^NFS £1^T 
X y =f-y fcJ&©?D-fcX ©SriS*«]&Sf . 

[0 1 4 5] 

»3] 



C 0 nSserai 5» 

DO 0 5« 

E 0 3SD«eSB S# 



85 JOOf ICC 

80 0 9U"C 

S00 0 SOTC 



[0 14 6] &5<DXTy7AlZ$!T. 50 seem© 
NF3 SiSISIteSSn&CVD^^V/tl 0 4fcfp)ttT 
8 Out o r r&T©ffiVsE*!&t)7TffiA3ft5„ C 
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